Existence of endogenous substrate proteins for Ca2+/calmodulin-dependent and Ca2+/phospholipid-dependent protein kinases in rat adrenal glomerulosa cells.
In rat adrenal glomerulosa cells, endogenous substrate proteins for Ca2+/calmodulin (CaM)-dependent protein kinase (glomerulosa CaM kinase) and Ca2+/phospholipid-dependent protein kinase (protein kinase C) were investigated. In a 105,000 g-supernatant fraction (cytosol), the Mr 100,000 protein was phosphorylated in the presence of calcium (calculated free Ca2+ concentration, 460 microM) alone or calcium and CaM, and the phosphorylation of this protein was completely inhibited by the CaM antagonists pimozide (500 microM) and melittin (5 microM) in the presence of calcium alone, respectively. These results indicate that the Mr 100,000 protein is a major substrate for glomerulosa CaM kinase, and considerable amounts of endogenous CaM might be present in the cytosol. In the presence of phospholipids (the micelles of 8 micrograms of phosphatidyl serine and 1 microgram of diacylglycerol), at least twelve proteins of Mr 127,000, 80,000, 70,000, 36,000, 35,000, 33,000, 32,000, 30,000, 27,000, 22,000, 19,000 and 17,000 were phosphorylated, and the phosphorylation of these proteins was enhanced by the addition of calcium, indicating that these proteins are substrates for protein kinase C. No endogenous protein phosphorylation was found in a 105,000 g-particulate fraction. Thus, these findings demonstrate that adrenal glomerulosa cells have specific substrate proteins for glomerulosa CaM kinase and protein kinase C, respectively.